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MEMORANDUM

To: Bonnie Lavelle, Chris Weis

From; Adrian Bradley, Mary Goidade

Date:  November 16, 1999

Project: Vasquez Boulevard & 1-70 Site, Phase III

RE: Preparation and collection of performance evaluation samples for indoor dust samphng
cC: Project Files

This memorandum describes the methods that will be used to prepare and collect site-specific
performance evaluation standards for use in the analysis of indoor dust samples collected at
residences within the VBI70 site. Performance evaliation (PE) samples are used to assess the
accuracy of analytical methods, and to determine if collection procedures are causmg a bias on-
the measured concentration of target analytes in the sample matrix. _

For this portion of the field sampling effort, some PE samples will be prepared using surface soil
that has been collected from the yards of residences within the site boundaries. In addition, a .
National Institute of Standards and Technology (NIST) reference material will also be submitted
to participating laboratories. NIST standards are useful for evaluating the accuracy of a-
laboratory’s analytical procedures but they may not be representative of the conditions that exist
at a particular site. Therefore, the majority of PE samples will be prepared using soil that has
been collected at this site. Four yard soil samples will be prepared.

Preparation and Certification of Indoor Dust Standards

A list of candidate yard soils that will be used as PE samples is provided in Table 1. These
samples have been selected to represent the range of arsenic and lead levels expected to be
present in indoor dust (approximately 60-80% of the contaminant levels in yard soils). Each soil
sample should be retrieved from the archive and prepared as described below.

R:Wasquez & I-70\Phase IINIndoor Dust PE\Prep and Cert. memo.wpd

Contract No.: N0(174-99-D-003

Delivery Ovder No.; 0002 i

Purchase Request No.: 9203.3852

EPAIAG No.: DW17953800-01-0 i

Washington, D.C. + Denver + KansasCity » SanFrancisco = Atlanta « Chicago



Standard Reference Material 2583 is a dust sample that has been prepared and certified by NIST.
This sample is composed of dust collected from vacuum cleaner bags used in routine cleaning of
wnterior dwelling spaces. This sample has been sieved to a particle size of less than 100 pum.

Sample Preparation

Each soil sample must first be oven-dried at about 100 °C, sieved to a particle size of less than
150 pm and then homogenized. The mass required for each sample must be at least 200 g after
preparation. Aliquots (10 g) of each sieved material should be placed into individual bottles for
subsequent use. Approximately 50-100 g of the original, unprepared soil sample must be
retained in archive for future use. In the event that insufficient archived sample mass is
available, please notify us and we will select an alternate for that concentration category.

Metal Concentration Screening

It is conceivable that the sieving process may cause a change in the metal concentration present
in the original unsieved and resulting sieved samples. Therefore, an aliquot of the sieved fraction
for each concentration category will be screened by XRF prior to its use as a PE sample. If
concentration results remain within a factor of two of the values shown in Table 1, continue with
sample certification. In the event that any of the samples.are outside this range, contact us and
we will select an alternate sample.

Sample Certification

Following drying, sieving and mixing, 4 of thel0-gram aliquots of each PE sample wil be sent
for analysis. Samples will be delivered to two different laboratories that are also independent of
the analytical laboratory for which all investigative samples will be tested. Each laboratory will
measure the arsenic and lead levels in the PE sampies using the same preparation and analysis
methods utilized for the investigative samples. That is, each PE sample will be digested using
nitric acid and tested via inductively coupled plasma spectrophotometry (ICP-trace).

The analytical results will be used to establish the nominal concentration of arsenic and lead in
the dust PE samples. The nominal value is defined as the arithmetic mean of the 8 measured
results. The standard deviation of the measured results will be used in development of
acceptance criteria (described in the next section). Table 2 identifies the samples requiring
independent laboratory certification. Certified values for the NIST dust sample are already
available. Therefore, this sample will not be submitted for replicate analysis. A copy of the
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certification sheet is attached (Attachment 1).

Inserting Blind Performance Evaluation Samples

Blind performance evaluation samples may be inserted into the samaple train as soon as the PE
samples are prepared and the approximate concentrations are verified by XRF screening. Sample
certification will occur concurrently with sampling activities. In order to assess the sampling
and analytical procedures separately, both vacuumed and un-vacuumed PE samples will be

analyzed.

Vacuumed PE samples are prepared by placing a PE sample onto a hard surface and using the
same dust collection procedure utilized at the residences at the VBI70 site. Un-vacuumed PE
samples are prepared by transferring the soil directly to a sample collection bottle without
vacuuming it up. If fractionation of the sample due to the vacuum process is occurring, a
difference in concentration between the vacuumed and un-vacuumed PE samples will be

observed.

Field sampling personnel will collect the Vacuumed PE sample using the following procedures
for :

1. Weigh the initial mass (in grams) of the PE sample that will be placed onto the
clean surface. Record the initial mass in the Field Logbook. '

2. Measure and record the tare weight of an empty sample container in the Field
Logbook. :

3. Pour the entire PE sample onto a clean (lead and arsenic free) surface.

4.  Collect sample using the indoor dust collection vacuum following the procedure
described in the Indoor Dust Sampling SOP (SOP #ISSI-VBI70-04).

5.  Remove the caich bottle from the collection vacuum and weigh the sample
container containing the PE sample. Record the final weight in the Field
Logbook.

6.  Submit the PE sample blind to the laboratory in the labeled sample contamer. PE
samples must be labeled in the same manner as the investigative samples to
eNsSure anonymity.

7. Note the time, date and dust PE sample ID in the Field Logbook each time a PE
sample is collected.
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Field sampling personnel will collect the Un-vacuumed PE sample using the following
procedures for :

1. Measure and record the tare weight of an empty sample container in the Field
Logbook.

2. Pour the entire PE sample a sample container. Record the final weight in the
Field Logbook.

3. Submit the PE sample blind to the laboratory in the labeled sample container. PE
samples must be labeled in the same manner as the investigative samples to
ensure anonymity. _

4, Note the time, date and dust PE sample ID in the Field Logbook each time a PE
sample is collected. _

A total of three un-vacuumed and three vacuumed PE samples will be submitted for analysis for
each concentration level. Table 3 provides a summary of the samples to be included in the
performance evaluation.

PE Sample Data Review
Acceptance Criteria

The results of the dust PE analyses will be considered acceptable if 95% of all measured results
are within the 95% confidence interval of the nominal value. That is, the acceptance criteria are
defined as + 2 times the standard deviation of the mean (nominal value) for each concentration
level. If recoveries of vacuumed PE samples are outside of this acceptance criteria, the results of
the un-vacuumed samples will be reviewed. If the resuits of the corresponding un-vacuumed PE
samples are outside of the acceptance criteria, analysis of investigative samples must be
discontinued, and corrective action procedures implemented until the problem is resolved.

Comparison of Vacuumed and Un-vacuumed PE Samples

In the event that a particle size fractionation process is occurring during vacuuming and a
systematic concentration difference between the vacuumed and un-vacuumed PE samples is
observed, a graph that compares the results of the two samples will be prepared. Linear
regression analysis for each vacuumed and un-vacuumed PE sample pair will be performed for
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each concentration level. This regression analysis may be used to correct dust concentrations in
the vacuumed dust samples for any observed systematic bias.
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Table 1. Candidate Sample for Use as Blind Standard Dust Sainples

Sample ID Category As (ppm)* | Pb (ppm)’
3-01027-B 1 47.8 109.5
3-03421-B 2 199.6 246.0

. 3-00699-B 3 388.8 765.7
3-01628-B 4 595.7 455.9

a - Values shown are in the bulk soil (sieved to < 2mm particle size). Concentrations in the PE sample
(sieved to < 150 pm particle size) may vary,

Table 2. Number and Types of Samples Requiring Independent Laboratory Certification

Laboratory 1 Laboratory 2
Standard
Category Un-vacuumed Vacuumed Un-vacuumed Vacuumed
Soil Soil Soil Soil
Certification Certification Certification Certification
NIST - -- -- --
1 4 - 4 -
2 4 - 4 -
3 4 - 4 -
4 4 - 4 —

- Not applicable. Does not require independent taboralory certification.
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Table 3. Quantity of Performance Evaluation Samples Planned for Insertion During
Indoor Dust Sample Collection

Standard Un-vacuumed Soil Vacuumed Soil
Category Certification Certification
NIST 3 3
1 3 3
2 3 3
3 3 3
4 3 3

NIST - Cextified Reference Material # 2583.
Ses Table 1 for site-specific PE standards, - -
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Attachment 1
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Standard Reference Material® 2583

Trace Elements in Indoor Dust
Nominal 90 mg/kg Lead

This Standard Reference Material (SRM) is ivdemded foruse in the avaleation of mathods and for the cabibratiom of apparsius used
1o datertme lead and othertrace elamerts m dost. SRM 2583 is composed of dust collacted from vacwam claaner bags wad in
the routine cleanmg of mtenior dwelling spaces. A unit comsists of B g.of parficalde matexial, 99+ % of which passes a 100 um
(Ho. 145) sisve.

The certified values for five alements . SRM 2583 are listed in Table 1. The certified values are based on measwremerts wing
two or more mdependent analytical methads or a single NIST primary method. Analytical methods used for the characterzation
of this SRM are given i Table 2. All vabhies are reported as mass fractions [1], cn1 a dry basis (see Instructions for Drymg), and
are b ased on measuremaents using a sample mass of at least 100 mg.

Table 1. Certified Mass Fractions

Elament Mass Fractiom
mgikg
Arsanic 7.0 ] 15
" Cadmiom 13 % 37
Chromim 80 + 2
Lead 859 * 7.2
Mercury 158 = 0.19

Ceriified Values and Uncerinindies: The ceriified valoes for lsad and cadmim were determined by isotope dilaticm mass
spectrometyy (IDMS). The certified vahies for the remaing elements were detenmined by combiving data from two or more
independent analytical methods in the marmaer described by Schillar and Eberhardt [2]. Becanse of evidence of mhomogensity, the
uncertanties for arsenic, cadmion, chropiim, and lead ame based on a 95 % prediction mierval for the troe vahe, This iderval
inchdes the combined effect of uncertamty companerts associated with materal mhormogeneity, measuement uncertainty, ad an
allowance for dfferences between the analytical methods used [3]- The uncartainty for mercury, which exhibited no evidence of
irhomogenddty, is based on 2 95 % confidence interval for the true valee, ehiding the combined effect of wertainty comnponents
associated with measrement uncertainty and an allowance for diferences between the analytical methods used.

Expiraiion of Cariificationt The cesification of fhis SRM lot is valid witlin the msasaremernt uncertainties specified wntil 31
Dacember 2010, provided the SEM is handled and stored in accordance with the instructions given m this certificate (see Usa
sectior). Howsver, the certification will be rulifled ifthe SKM is contarmbuted or modified.

The support aspects mvolred in the preparaticm, qextification, and issuance of this SRM were coordinated through the Standavd
Reference Materizls Programby B.S. MacDonald

Gaithersburg, MD 20899 Thomas E. Gills, Chief’
Certificate Issae Date; 22 June 1958% Standard Reference Materials Program
30 Dec 96 (aniginal cextificate date)

a—man om
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The overall direction and coordination of tha techrical measuremerts leading to the certification of this SRM were performed by
JR DeVoe, P.A. Pella, and RL. Watters, Jr. of the NIST Analytical Chemistry Division.

Statistical cansubtation was providad by S.D. Leigh and K. R. Eberhardt of the NIST Statistical Engineating Divisicn.

Partial financial support for the development of this SRM was provided by the US, Esnvirormertal Protection Agency (EPA}
under the direction of project ranagers 5.L. Harper and M .E. Beard of the EPA Office of Research and Developmert, National
Exposure Research Laboratory, Research Triangla Parke, NC.

NOTICE AND WARNING TO USERS

Siability: This material is considered to be stabla. NIST will moritor this material and will report any substantive changes in
certification to the purchaser. Return affthe dtached regictration card will faciitate notification.

Uze: To relate analytical determmations to the certified valies on this Certificate of Analysic, a minnmm, sample mass of 100 mg
should be urad and the sample shoud be dried according to the Instructions for Diying. Sample preparation procedures should
ako be designed to effect camplete dissolution in oxder to relate the detenmined value fo the certified value. Ths SRM nmst be
stored in an air-conditioned or sinilar cool and dry envirmmnert avay from sunlight ad fames.

Instructions for Drying: When nonvolatile dements (cadmiam, chroxdm, and lead) are to be determtined, samplos should be
oven dried for 2h &t 110 "C. Volatde elements (arseric and mercury) should be determined on samples as recaived; separate
samples should be dried accorting to these instroctions to obtxin a correction factor for moistare. Moistare corrections are then
made to measremert values before comparng them to the certified valnes. At NIST, mass loss on drymg at the tive of
certification was found to be 3.9 % with a standard deviation (n= 8) of 0.6 %.

COLLECTION, PREPARATION, AND ANALYSIS

Callection: The bull: of the matexial for this SRM was obtained froon households, cleaning services, motels, and hotels fiom
North Carolina, Maryland, Ohin, and New Jarsey. The vacuam cleansr bags were collected under the direction of the Research
Tomgle Istivte and the U S, Enviromertal Protection Agency, The collection process was coordinated by E.D. Hardison and
D.A. Binstock, of the Research Triangle Institute, Research Taiangls Park, NC, under the leadership of W.F, Gutkneckt.

Preparations The bags were labeled to provide source identification, hoxed and sent to Neutron Products, Dickerson, MD, for
radiation stenlizabon, and then skipped to NIST for processing. The hutial screering and preparation to select suilable malexal
were directed by P A, Pella and perforned by A F. Marlow, C. Desai, P. Seo, and D. Lilkan of the NIST Analytical Chamistry
Division (ACD). A sample of dust frcom each bag was passed tlwough a 100 jon nylon sieve and measured by Liboratory x-ray
fluomscence. Only bags contaming dnst measuring 60 pgfg to 300 pglg of lead were mtained for preparing this SRM. Tha
salected bags were processed by passing the contents of each bag through a coare scraen (2 nunt hols six) fo remove cotan
and debris. Using a vibrating stairless steel sieve apparatus, the resaltant material was screensd in two successive steps, first
thocugh a 250 yom sieve and then a 100 pm sieva. All material passing a 100 pm sieve was combined, resieved five tivies fuough
2250 um sieve to remeve hars, blended in cone blender and then bottled.

Analywis: Certification analyses ware performed in the NIST Analvtical Chemistry Division. Analtical methods used at NIST
are givenin Table 2,

http://ois.nist.gov/srmcatalog/certificates/view_cert2.cfm?certificate=2583 11/8/99
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Table 2. Methods used for the Analysis of SRM 2583°

Arsenic FIA-HGAAS, INAA
Cadramm ID-JCPMS, ICPMS
Chromam INAA, ICPMS
Lead ID-ICPMS, ID-ICPMS (CFM), ZRF
Merowry FIA-CVAAS, INAA
‘Methods used fir establishment of catified values @e shovm in bold-face type; methods used for infonation anly vakiss or w0 comoborite
certified valaes are not inbold
Methods
FIA-CVAAS Flow ingection analysis cold vapor dormac absorption spectramatyy
FIA-HGAAS Flow injection hydride generation stomic absorption spectrametry
ICP-AES Inductively coupled plasma atammic emission spechromatyy
ICPMS Inductively coupled plasma niass spectrorsty
ID-ICPMS Isotope dihtion indnetively coupled plasyna mass spectrometry
ID-ICPMIS (CFM) Isotope dibttiem indnetively coupled plasma mass spechometry with cortimouws
flow microwave digestion [4]
INAA Instramental neutron activabion analysis
XRF X-ray firorescence spectromatyy (wavelength-dispersive)
NIST Analyzis
E.S. Beary P.A. Pella
M.S. Epstein M.S. Reariek
E.A. Mackey R. Saraswati*
AF. Marlowr G.C. Turk
IR. Moody L.J Wood
EE. Murphy

*(Guast sciantist from tha Defirse Metalurgical Research Laboratory, India.

User Bxparisance with SRM 2583

In order to demonstrate user experience with SRM 2583, a mumber of laboratozies analyzed this material, each using its typical
method. Amongthe paticipants, the range of digestiom procedures used incladed tha EPA-SW8456-3051 and 3052 microwave
digestion methods and the 3050A hotplae method. In additior, EPA-SWB45-74704 and 7471 wure used for Hg and
ulirasomiz digestion mathods were used for Pb. [rstrametal methods inchuded ICPMS, Graphite Furnace A4S, Flam AAS,
and Hg cold vapor AAS. The reslts from this study were not wed in calcalating the cextified valuas of SRM 2583, The results
are givenin Table 3. The sanenary statistics ame based on & rported reqilts for Ph, and 5 results for the other elements.

Table 3. Results of Round Robin Exercise

Flement Mean Mirivvorn Mastivoam 5"
(mghks) (gfke) (mglkg) (mghe)
As 52 2.5 63 15
(o} 63 58 70 0.5
Cr 44 33 67 13
He 1.5 13 17 02
Pb 7 ‘ 57 89 13
% is one standard deviation.
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Users of this SRM should ensure that the cersficate in their possession i3 surrent This can be accomplished by commating
the SRM Program ar Telophone (301) 973-6770 (selsct “Cerrficates”), Fax (301) 926-4751, e-mail mnﬁ!@mtgav,

or via the Internet htp: o wist goviinm.
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